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I.  GENERAL  DESCRIPTIONS 


China  Is  an  expansive  country  with  great  variance  in  climate; 
it  spans  &  large  area  both  longitudinally  and  l&titadinally,  the  inner- 
mz t  area  in  the  vest  being  far  distant  fro*  the  eastern  seaooast.  Con¬ 
tinuous  mountain  chains  contribute  to  a  widely  varying  topography.  The 
distribution  of  rainfall  is  uneven,  the  southeast  tending  towards  abun¬ 
dant  r&infal'l  which  gradually  decreases  towards  the  northwest.  There 
are  sore  violent  rainstorms  in  the  south  than  in  the  north,  more  in  the 
mountain  areas  than  on  the  plains,  and  more  further  inland  than  on  the 
seaco&st.  The  amount  of  rainfall  during  violent  rainstorms  is  generally 
greater  in  the  south  than  in  the  north  ,  and  in  the  east  than  in  the 
west.  Because  of  the  uneven  distribution,  the  maximum  amount  of  rain¬ 
fall  is  very  difficult  to  calculate .  Adding  to  this  difficulty  is  the 
fact  that  the  proper  method  of  making  regional  divisions  of  rainstorms 
is  vexy  complicated,  in  part  due  to  the  backwardness  of  our  meteorolog¬ 
ical  hydrology  knowledge.  With  the  cooperation  of  the  Academia  Sinica, 
the  Institute  of  Hydraulic  Research  of  the  Ministry  of  Water  Conservation 
and  Heatrls  Fewer,  the  Institute  at  Railway  Research  of  the  Ministry 
©a  Railways,  and  the  instruction  of  Soviet  expert  E.  B,  Pao-erh-ta-k‘o- 
?u  /transliteration  of  Russian  naate/,  proceeded  to  work  on  regulating 
the  regional  division  of  violent  rainstorms.  The  primary  motive  of  our 
work  ms  to  use  the  map  of  the  distribution  of  violent  rainstorms  for 
design  work,  la  this  pioneer  work,  mistakes  and  defects  are  unavoidable, 
but  this  situation  will  be  gradually  corrected  and  improved  upon  with 
continued  practice  and  the  accumulation  of  experience  so  that  finally 
a  satisfactory  method  can  be  derived  for  the  calculation  of  the  amount 
of  rainfall  in  a  snail  basis.. 


II.  THS  PROCESS  OF  MAKING  THE  MAP  OF  DISTRIBUTION 
OF  CHINA’S  VIOLENT  RAINSTORMS 


In  1954,  the  Institute  of  Railway  Research  consigned  the  Central 
Meteorological  Bureau  snd  Academia  Sinica  to  make  the  meteorology  map. 
This  mp  was  based  upon  the  map  of  the  average  amount  of  rainfall  on 
the  day  with  the  most  rain  each  year  over  a  number  of  years  made  by  the 
Institute  of  Railway  Research,  and  upon  the  meteorology  map  of  the  China 
Gazetteer  »ade  by  Academia  Sinica  with  references  to  temperature,  topo- 
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graphy,  lengitodinal  and  latitudinal  position,  and  precipitation.  Thus 
the  whole  coaatry  was  divided  into  the  (1)  SHortheaet  Region,  (2)  Sfcrth--  • 
era  Region,  (3)  GeatJPSl  ^gioa,  (4)  Southeast  Coastal  Region,  (5)  South- 
vast  Plateau  Region,  (6)  Stappe  Region,  and  (?)  Desert  Region.  Sraxy 
region  is  further  divided  tats  several  saWegionts,  The  division*  ware 
baaed  is  *  considerable  degree  upon  meteorological  data* 

Xa  March  1957 »  expert  E.  8.  Pao-era-ta-k*  o»fu  mis  invited  to  China 
to  direct  the  making  «f  the  preliminary  map  of  distribution  of  violet 
raSnstoms*  Si#  following  process  was  usss&i 

(1)  First  Revislea  of  the  Map  of  Mstribution.  of  Violent  Rainstorms 


The  revision  waa  based  upon  tha  regional  neteoreXogy  map  of  the 
Institute  of  Railway  Rsseareb*  ead  upon  tbs  taowt  of  daily  and  monthly 
rainfall  for  regional  divisions,  with  references  to  mountain  rang##,, 
topography,  and  wind  direction,  Th©  wind  direction  data  was.  derived 
from  Vol-Jse  I  of  the  Chins  Meteorology  Map  (refer  to  the  attached  Map  I, 
Frequency  of  Rainfall  and  Kind  Direction  "in. China),  The  infomation 
pertaining  te  the  amount  of  daily  rainfall -was  based  upon  the  iseplaib 
map  of  the  averse  asau&i  of  rainfall  on  the  day  with  the  &»si  rain  each 
year  over  a  number  of  years*  The  Monthly  Rainfall  Xsopleth  Map  showed 
ths  average  w®t  of  rainfall  in  the  months  of  Kay*  June,  July,  August, 
and  September  (refer  to  the  attached  Hep  II,  the  General  Regions  with 
Monthly  Rainfalls  of  100  an.,  150  »,  2,00  «&*  300  mm,  and  350  sea).  .China 
is  divided  into  11  regions  (refer  to  ih»  attached  Map  HI,  the  First 
Revised  Map  of  the  Distribution  of  Violent  Rainstorms)* 

(B)  The  Second  Revision  ®f  the  Map  of  Distribution  of  Violent 
Rainstorms 


this  ravislea  waa  baaed,  ea  ih®  one  previeusiy  'revised  and  various 
reference  materials.  It  was  primarily  concerned  tilth  comparing  the 
a»ouat  of  rainfall  t*  the  number  of  rain  hours*  producing  a  frequency' 
carve  for  acme  regions*  The  curves  were  based  on  the  dally  amount  of 
rainfall,  sad  the  feraulfe  (a*  fa)  for  rain  density  which  the  Institute 
<t  -  rtraull*  Research  used  to  calculate  stoma  of  short  duration.  Com* 


;>vaq  el  ttefl  carves 


two  neighboring  regions  was  done  in  this  man. 


irf,es 


for  neighboring  region®  which  differed  in  the  same  probability 


mi  tne  asm  amount  ©f  tine  mere  than  10$  in  the  amount  of  rainfall,  two 
separate  regions  were  established,  If  the  difference  of  rainfall  was 
less  then  16$,  the  %m  s@ighboriag  regies, s  were  combined  into  one.  If, 

In  compering  the  average  rminfs.il  of  the  neighboring  regions,  the  diff¬ 
erence  vast  too  groat  er  different  characteristics  were  discovered.,  then 
each  regimaX  division  was  divided  into  mere  regions*  For  instance,  in 
the  first-  revision,  after  the  Minth  and  Tenth  Violent  Rainstorm  Regions 
war®  compered*  they  both  were  established  as  separate  regions,  Based 
on  the  afc-hour  moan,  value  iscpleth  sad  wind  direction,  the  Eleventh 
Violent  Rainstorm  Regies  ©f  the  first  revision  erne  further  divided  into 
the  3.5th  end  1,6th  Violent  Rainstorm  Region#  in  the  second  revision.  thus, 


18  violent  rai&stom  region??,  in  the  second  revised  violent  rainstorm 
regional  plan  w@r®  fomod  (refer  to  the  attached  Map  IV,  the  Second 
Revision  of  the  Map  of  Distribution  of  Violent  itodastoms), 

(C)  ths  Final  Map  o£  Distribution  of  Violent  Ralnstoms 


After  the  two  ab©ye«a®»tio»ed  revisions*  we  'worked  jointly  with 
the  •Ministry  of  Hater  Conservation  and  Electric  Power,  Hydraulic  Power 
Bureau,  and  the  Institute  of  Meteorology  to  collect  rainfall  data  of 
the  whole  country  in  order  to  »ake  a  Rainfall  -  Rain  Hours  •  Frequency 

Curve, 


(.1)  The  Collection  of  Rainfall  Hits 

The  method  adopted  for  copying  and  regulating  rainfall  duifi  may 

bo  found  in,  Reference  Book  Mo,  10,  Report oil  Regulating . the.  Rainfall 

,MB&>  Before  im  the  rainfall  data  was 
xmdasseMitslly  based  upon  the  collection  of  326  station-years  of  the 
Institute  of  Railway  Research.  We  collected  rainfall  data  throughout 
the  country  excepting  Sinkisng,  Tibet,  Hainan  Island  and  Taiwan.  This 
m&  k  momentous  'kcfeievaawat  considering  the  expansive  area  whiofe  had  to 
be  copied  by  the  dispatched  personnel  of  the  former  branch  institutes 
of  Highway  Design  and  arranged  by  the  Institute  of  Highway  Investiga¬ 
tion  ®nd  Design,  During  the  period  of  copying,  cooperation  was  obtained 
Svm  related  Institutes  ef  Railway  Design,  For  example,  the  Institute 
of  Meteorology  helped  to  regulate  and  copy  data  for  approxiwately  100 
station-years.  Me  collected  data  for  a  total  of  2,120  station-years, 
and  adopted  a  total  of  2,014  station-years-  of  recorded  rainfall  data. 

The  adopted  data  for  the  station-years  are  shown  in  Table  1. 

Table  1  The  Station-years  of  the  Various  Regions 


in  Humber 

Station-years 

1 

60 

2 

82 

3 

62 

4 

22b 

5 

ao 

6 

296 

7 

174 

8 

an 

v  t 

9 

44 

10 
-s  ‘t 

94 

Ci  ^ 

X  A* 

12 

O/L 

44 

13 

118 

14 

57 

If, 

35 

lo 

'  142 

17 

50 

18 

41 

Total  of  2,014  station-years 


(2)  The  Making  of  the  Rainfall-Rain  Hours-Frequeney  Curves 

Concrete  regulating  Methods  were  introduced  in  the  contents  of 
Nos,  1,  2,  and  3  of  the  reference  books.  We  will  only  briefly  intro¬ 
duce  the  method  and  actual  work  situation j 

a.  Data  on  the  number  of  rain,  hours  from  reference  materials  and 
fi  maximum  number  of  rainfalls  were  seleoted,  and  each  year  was  repre¬ 
sented  by  a  number,  Therefore,  thoro  was  a  set  of  rainfall  data  for 
each  hour  of  rainfall. 


b.  The  af ore-mentioned  sots  of  data  wore  arranged  in  sequence, 
in  a  decreasing  scale,  and  the  period  of  frequency  was  calculated  with 
the  following  formula* 

T  85  «  where 

T  was  the  period  of  frequency,  a  the  total  of  numbers  in  sequenc^j, 
and  N  the  particular  number  in  the  sequenoe. 


c.  Based  on  selected  reference  materials,  calculation  was  made 
ujfcing  the  following  formulae  recommended  by  E.  B.  Pao-arh-ta-k'o-fu 
^transliteration  of  Russian  asm©/: 


C  « 
v 


0 » 


’~n  -V% 


where  b  was  the  maximum  amount  of  rainfall  in  millimeters,  R  was 

the  average  amount  of  rainfall  in  millimeters,  and  was  the  total 

number  of  times. 


d.  Based  on  the  obtained  C  and  C  ,  we  were  able  to  obtain  the 
distance  ft  from  the  center  of  the  ordinate  along  the  Pearson  HI  Type 
Curve  from  the  Foster1 3  Table,  From  the  following  formula,  we  eo«id 
uaa  the  calculations  of  the  amount  of  rainfall  of  the  various  periods 
of  frequency  to  make  &  theoretics!  frequency  curve i 

*>  *  “op  <1*V 5 


a.  The  coordinates  for  making  empirical  frequency  distribution 
curves  on  logarithmic  paper  and  for  comparisons  to  theoretical  frequency 
curves,  were  based  "upon  selected  rainfall,  data 'and  .the  oorre spending',., 
frequencies.  If  the' results  were  not  coincident,  then  we  could  adjust 
the  related  values  of  0  and  C  acid  re-calculate  the  theoretical  fre¬ 
quency  curve,  Th*  final  results  certified  that  the  empirical  curves 
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4 

v 


ware  ftatraUjr  o*ta«id«nt  to  th*  theoretical  went, 

<3R  .  . 

$*»d  frequency  10'  as  th#  nuacimm  value  IM,M, },  which  oould  b* 
obtained  fnen  ths  graph  by  a&irapolatt**  to  10  an  th*  graph, 

Ste'lng  th*  drawing  proeaas,  «  again  adopted  th#  mplrioal  forstu- 
la  for  th#  e«lawlati*a  of  tha  auxiaua  discharge  in  calculating  th*  th*. 
orsticil  vain#  i 

the  rasBlis  of  this  formula  r*v*al*d  that, .  la  th*  brief  periods 
of  rain  frequency  oar?®,  th®  theoretical  SL-  calculated  from  the  Ihnnw 
la  m»  mv*s  or  lass  eolnsIdMat  to  th*  th#a™tloal  cam,  However,  with .. 
an  incra®.®#  of  fain- hoars,  th*  value  of  was  generally  grant*;?,  so 
we  only  eeaaidsred  it  as  th*  refereae*  point  of  th*  extrapolation  of  ‘th* 
theoretical  ear?*, 

the  actual  auxiawa  rainfall  value  ILg  observed  by  th*  Institute 
of  Wat*r  e6»**r#ati»a  ma  used  as  a  base  To  semper*-  th*  eal ablation#  of 
warn,  W*  w*r*  abi*  to  adjust  th*  cur?*  upward  or  downward  to 
better  ocinctd*  'to  th*  actual  situation, 

£»  Tim  various  rainfall  frequenoy  our?*  a  of  th#  different  time 
divisions  .were  transferred  from  dual  logarithnia  pap*?  to-  ordinary  cross 
papers  then  wo  obtained  tha  rainfall-rain  houra-frequeney  curve, 

tlfus,  w#  plotted  the  rainfall-rain  hours-fraquanoy  ourvo  of  19 

violent  raiastom  regions,  (refer  to  attached  Maps  VI  -  SCSI). 


Our  mthad  of  drawing  the  trams  was  slightly  different  fro*  the 
oao  d*#«rib*d  in  reference  hooka  So  a,  1  &  2.  Tha  differences  war*  th* 
folloulngs 

(a)  In  the  reference  books,  tha  data  was  obtainad  by  tho  extension 
of  th*  carve  by  utilising  th*  French  curve,  but  w#  used  the  Pearson  III 

Typ*  Curve, 

(to)  Our  method  of  extending  the  curve  was  H  -u  interpolation,  .It 
was  act  suitsual#  to  use  axtsaelcu,  • 

( ®)  We  began  with  a  frequency  period  of  on*  year,  ainoo  in  a  one 
to  two  year*  period,  h©$  of  th*  'points  intersected  with  the  curve  at 
different  Instances., 

during  tho  processing  of  ’tha  curve,  we  realised  th#  following: 

(a)  The  data  was  net  adequately  representative  of  all  situations. 
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Although  there  war®  w  than  200  station-years  reprsssntsd,  the  value 
of  C  was  not  good  enough  on  some  curves,  Generally,,  the  relation  be¬ 
tween  G„  sad,  G  was  adequate, 

(b)  .Although  we  adopted  the  ejetensJUm  curve,  yet  m  were 
unable  to  apply  the  curve  in  all  eas'd*;  sometime*  vs  only  used  EL*.  as 
the  reference  point.  Thus,  on  curve  extension,  there  was  a  eertiBa 
degree  of  subjectivity, 

(3)  The  Adjustment  of  tbs  Violent  Rainstorm  Regions 

Per  the  comparison  of  rainf«ll«.rain  hours-frequency  curves  of 
neighboring  regions,  the  regional  division  of  the  second  revised  map 
for  the  distribution  of  violent  rainstorms  was  fundamentally  adequate , 

The  method  of  comparison  was  the  same  as  the  one  adopted  in  the  second 
revised  map.  During  the  comparison  process,  we  discovered  that  there 
were  a  number  of  frequency  curves  which  ware  similar  and  there  was  very 
little  difference  in  certain  time  sections.  He  used  the  regular  high¬ 
way-adopted  probabilities  of  ltlj>*.  1 t 25,  1*50,  and  1*100  and  short™ 
rain  hours  &&  the  standard  of  comparison,  'when  the  difference  between 
these  probabilities  and  short  rain  hour  divisions  were  greater  than  10$, 
then  we  established  separate  regions. 

The  general  results  of  curve  comparison  were  the  following*  In 
seme  regions,  the  Is 2* and  1*5  frequency  curves  did  not  differ  greatly  with, 
that  of  neighboring  regions,  and  some  were  almost  coincident.  This 
phenomenon  is  reasonable.  The  frequencies  of  tho  most  regions  were  Is 
1,000,  1*10,000 s  sitsd  XiMM-ourvas  that  differed  more  than  10$  with  that 
of  neighboring  regions.  This  reveals  that  the  amount  of  rainfall  during 
rare  violent  rainstorms  was  vary  much  different.  After  a  comparison, 
based  on  the  curves  was  made,  it  was  decided  that  tha  following  regions 
did  not  need  to  be  adjusted.; 

The  regional  division  numbers  were  based  on  tha  second  revised 
draft.  We  established  the  first  and  Second  regions  based  on  &  uesapari- 
son  of  the  curves.  However,  the  southern  parts  of  these  two  regions, 
include  a  small  part  of  the  south  bank  of  the  fallow  River,  so,  after 
examining  the  different  rainfalls  for  the  south  and  north  banks  of  the 
Ytiioc  River,  we  moved  the  southern  boundaries  of  these  two  regions  to 
:;V  '{■;■  LIom  River, 


For  the  Third  end  Fourth  Regions,  the  r&iufall  differences  of  most 


sho.it  rain  hours  were  over  X0p,  For  periods  of  rain  with  durations 
greater  than  600  minutes,  the  di.fferar.ee  was  leas. 


We  considered  T’al- 
shan  Mountain  Range  in  the  Shantung  Peninsula,  Because  of  the  topography, 
it  was  necessary  to  establish  an  independent;  region,  so  m  moved  the 
regional  boundaries  to  the  fellow  River,  the  Shu  River,  and  the  Grand 
C«nal . 
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For  the  Seventh  and  Eighth  Regions,  we  moved  the  regional  bound¬ 
aries  tc  the  watershed  of  the  Kan  River  and  the  Ohia-lung  River. 

Regarding  the  10th  and  19th  Regions,  we  made  lunn&n  the  19th 
Region,  A  comparison  of  the  curves  showed  moat  curves  of  the  two  regions 
with  &  diffei'snce  of  less  than  1Q&  therefore,  these  two  regions  could 
be  combined  from  the  viewpoint  of  rainfall.  However,  because  of  the 
variance  of  topography  and  wind  directions,  especially  since  the  19th 
region  is  a  part  of  the  Hengtuan  Mountain  Rang®,  it  was  more  appropriate 
to  establish  separate  regions,  Dus  to  the  fact  that  we  had  no  reference 
data  on  the  northern  part,  we  temporarily  considered  a  Uorth  Latitude 
of  28°  as  the  northern  boundary. 

When  wa  compared  the  curves  of  the  Southern  Shensi  Violent  Rain¬ 
storm  Region  as  divided  by  the  First  Railway  Design  Institute  to  that 
of  the  12th  Region,  we  discovered  groat  similarity  between,  the  two. 
Therefore,  we  decided  to  extend  the  12th  Region  southward  to  border  on 
Ta«pa  Shan,  and  to  extend  it  aouthwestward  to  include  the  greater  part 
of  the  upper  stream®  of  the  Wei  River  and  the  Chia-ling  River, 


In  comparing  the  curves  of  the  15th,  17th,  and  18th  Regions,  we 
discovered  a  difference  of  loss  than.  10jS  between  the  15th  and  17th  Re¬ 
gions.  The  mountain  terrain  consisted  in  the  Ch*  ang-pai-chan  Mountain 
Range  covering  the  south  of  the  1.7th  Region.  There  were  no  mountains 
between  the  15th  and  the  17th  Regions,  topography  and  wind  direction 
were  similar.  Therefore,  we  decided  to  combine  the  l?th  region  with  the 
15th  region.  However,  because  of  the  mountain  range,  we  extended  the 
18th  Region  northeastward  to  border  on  Lung-kang  Shan. 

Pertaining  to  the  16th  Region,  the  mountain  terrain  caused  us  to 
extend  the  16th  Region  south-westward  to  include  Chiachow. 

In  effect,  by  such  adjustments,  vrs  abolished*  the  17th  Region  and 
added  the  11th  Region  for  a  total  of  18  violent  rainstorm  regions.  The 
following  Table  2  compares  the  final  regional  divisions  with  that  of  the 
second  revised  draft  of  regional  division. 


Table  2 

Draft-  of  Plan  •  Regional  Divisions 

Second  Revised  Draft  1  2  2  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18 

Final.  Plan  1  2  3  4  5  6  7  8  9  10  12  13  14  15  16  1?  18 


Tha  19th  Region  of  the  second  revised  draft  was  re-divided  into 
the  new  11th  Region. 

'The  final  results  of  the  research  on  the  distribution  of  violent 
rainstorms  can  be  seen  in  the  Map  of  the  Distribution  of  China's  Violent 
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Rainstorms  (attached  Hap  V), 

(4)  T&b  Boundaries  and  Scopes  of  Distribution  of  Violent  Rainstorms 

See  Table  3  for  the  respective  boundaries  and  scope s  of  the 
various  regions! 
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III.  APPLICATIONS  OF  THE  DISTRIBUTION  OF  VIOLENT  RAINSTORMS 


The  primary  active  for  regulating  the  regional  distribution  of 
violent  rainstorms  is  to  be  able  to  calculate  the  violent  rainstorm  run¬ 
off  of  small  basins.  This  information  is  of  great  assistance  in  the  cal® 
sul&tioa  of  water  discharge  in  designing  small  bridges  and  sluices.  The 
regional  distribution  of  violent  rainstorms  has  the  following  advantages* 

(A)  With  knowledge  of  the  quantity  of  run-off  of  violent  raln- 

we  can  ascertain  the  amount  of  water  discharge  under  any  climatic 
conditions,  and  the  technical  standard  for  any  flood  surpassing  the 
probability.  In  addition,  this  knowledge  makes  it  possible  to  predict 
with  a  fair  degree  of  accuracy  the  maximum  discharge,  M.M.,  of  any 
basin. 

(B)  A  knowledge  of  the  quantity  of  run-off  of  the  violent  rain¬ 
storms  is  helpful  in  designing  smell  bridges  and  sluices.  Generally 
speaking,  variations  in  the  occurrence  of  violent  rainstorms  are  more, 
regular  than  the  variations  of  discharge.  Presently,  if  the  small  basin 
discharge  data  is  insufficient  and  difficulties  arise  in  the  calculation, 
then  approximate  calculations  of  the  data  of  violent  rainstorms  can  be 
made  by  utilizing  the  available  rainfall,  data. 

(C)  With  the  aid  of  abundant  reference  materials,  we  can  draw  the 
violent  rainstorm  Isopleth  map  and  substitute  it  for  the  map  of  the  re¬ 
gional.  distribution  of  violent  rainstorms.  Under  present  conditions, 
because  of  the  lack  of  data,  we  are  unable  to  make  any  detailed  divisions 
or  even  to  draw  a  very  accurate  isopleth.  For  instance,  in  a  certain  area 
there  occurred,  for  the  first  time,  especially  big  violent  rainstorms. 

This  does  not  mean  that  this  3pot  should  become  an  independent  region, 
since  neighboring  regions  did  not  also  have  the  same  occurrences.  We 
cannot  construct  a  detailed  isopleth  on  the  basis  of  the  flimsy  data 
which  we  now  have,  and  hope  to  obtain  any  accurate  results.  In  adopting 
the  data  of  observation  years  from  the  observation  station  and  in  regu¬ 
lating  the  frequency  period  of  the  regions,  provided  that  the  regional 
topography  is  not  extreme,  the  frequency  of  rainfall  will  be  generally 
uniform  throughout  the  entire  region.  The  frequency  period  is  one  of  the 
important  indexes  of  our  design  work. 

Although  the  regional  division  of  violent  rainstorms  has  its  de¬ 
fects,  because  of  the  urgent  need  which  construction  problems  present, 
we  should  not  wait  until  research  has  been  completed.  The  best  method 
of  solving  the  problems  is  to  utilize  the  present  results  of  scientific 
research  in  actual  situations  to  make  for  practical  application.  In 
the  initial  stages,  this  method  is  perhaps  more  crude.  However,  with 
.further  progress  In  research,  gradual  fulfillment  of  objective  conditions, 
and  the  accumulation  of  practical  experience,  aocuraoy  and  the  method 
itself  will  be  improved  gradually. 
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'fm  regional  division  of  violent  rainstorms  is  still  ©rude,  In 
the  faturs  w«  should  obtain  sufficient  rainfall  data  in  relation  to  the 
cause  of  violent  rainstorms  in  order  to  make  store  detailed  divisions. 

Because  at  a  deficiency  of  comprehension  of  the  rainfall  norms  of 
certain  areas,  m  ere  still  an able  at  present  to  repreaent  the  actual 
rainfall  of  particular  localities,  In  practical  application,  we  can 
adjust  the  available  rainfall  data  of  a  particular  locality  on  the  basis 
of  available  rainfall  data  from  the  regional  division. 

In  order  to  fully  take  advantage  of  ©ur  calculated  discharge  in- 
formation  in  meeting  the  needs  of  the  Masses,  we  hope  that  the  transport¬ 
ation  divisions  of  every  province  and  every  special  district  will  apply 
■this  data  to  their  particular  local  climatic  situation  in  Order  t©  regu¬ 
late  the  quantity  of  run-off  of  the  local  area  and  the  local  region, 
Whether  or  act  the  region  abave  the  level  of  special  district  can  adopt 
the  station-year  method  la  still  under  discussion*  However,,  in  the  moa-.. 
seen,  wind  region,  where  the  area  of  rainfall  is  large,  it  may  be  raining 
•  throughout  the  area  but  in  varying  degrees.  This  la  to  say  that  maximum 
rainfall  recorded  ceatenaially  by  stations  at  the  centers  of  violent 
rainstorms  does  not  held  tor  the  more  remote  regions  where  the  recorded 
rainfall  may  be  greater  or  lesser,  Therefore,  although  causes  may  be 
similars  quantity  and  frequency  may  vary  and  can  be  considered  indepen¬ 
dently* 


With  the  concern  and  leadership  of  the  Party'  and  the  assistance 
from  related  units,  m  eventually  ooapleted  the  sap  of  China* »  regional' 
distribution  of  violent  rainstorms.  However,  because  of  the  shortage  of 
time  end  the  deficiency  in  labor,  there  are  many  abort  comings  and  many 
problems  remain.  We  expsbt  the  various  fraternal  units,  practical  units, 
and  exports  to  assist  in  improving  our  map  of  the  regional  distribution 
of  violent  rainstorms  by  offering  their  mots  knowledgeable  viewpoints. 

After  the  completion  of  the  research  on  regional  distribution  of 
(flolaftt.  rainstorm*,  m  started  t©  regulate  the  quantity  of  run-off  of 
various  regions  to  meet  the  production  requirements.  If  it  is.  feasible 
for  the  transportation  units  of  various  areas,  they  can  utilise  this 
internet  ion  dong  with  knowledge  of  local  characteristics  of  climate 
to  reflate  the  regional  distribution  and  quantity  of  run-off  of  their 
particular  areas. 


IV.  APPENDIX 


(A)  The  related  Maps  of  Distribution  of  Violent 
Rainstorms  (refer  to  the  five  maps) 

^Individual  maps  have  been  divided,  into  four 
section*  and  sequence  of  arrangement  should 
be  in  the  order  below£7 
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(B)  Sight***?.  Charts  e.f  Distribution  of  Violent  Rainstorms 
for  Rainfall-Eats  Eturs-Fraquoncy  Currea 
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1*  First  Region  Rainfall-Rain  Homrs^rsqaas-egr  Curt© 
2*  Rainfall  (in  Milliaster) 

3.  Rain  Hours 

Attsohsd  Map  6 
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1,  Sscond  Regies:  Ralnfftll-Raia  Eours-Frequenoy  Curve1 

2,  Rainfall  (in  Mill:U»*ter.  } 

3,  Sain  Hours 
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1.  Third  Region  Raiafail-Knia  Hours-Frequency  Curve 

2,  Rainfall  (in  Milll-aaUr.. ) 

3*  Rain  Ko\u‘*s 
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1»  Fourth  Rttgien  SaiafalX-Baia  Hattrs»Freqa«aey  Curve 
g.  Rainfall  (in.  Hilli-tseteirs) 

3.  Rain  Hours 
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1«  Fifth  Region  Rainfall  »Rain  Hours-Frequency  Curve 
£..  Rainfall  (in  Milli-aeier) 

3*  Rain  Hours 
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1*  Sixth  Region  Rainfall-Rain  Hours~Frew;a*ncy  Cux-'-re 

2,  Rainfall  (in  Milli~»®ter) 

3.  Sals  Hoars 

Attached  Map  11 
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I,  Seventh  a*si«3  Rainfall-Rain  Hcura-FraquMicy  Curre 

■2.  BainfsXl  (i»  Milli-awter) 

3,.  Rain  Ro-ira 


Attaehad  Map  12 


1  Kins  ft  *  i — »  *t  — *».£*.*  ft  f  rt 


3  mgifnn 


1,  Kinth  Region  Rainfall-Rain  Hours-Frequency  Curve 

2,  Rainfall  (in  Milli-raeter) 

3,  Rais.  Hsurs 
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1,  Tteirteestb  Region  Rainfall-  Rain  Kours-Frequsnoy  Curve 

2,  Rainfall  (in  Mllli»aset«r) 

3,  Bala  Hours 
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1,  S»v«Rt®»nih  Region,  Rf.ini'all-Raia  Hottrs-Freqtwncy  Curvet 

2,  Rainfall  (In  Hilli-meier) 
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